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DETAILED ACTION 
Status of the Claims 

Claims 1-45 are pending in tine current application. 

Response to Amendment 

Applicant's amendment of 1 2/1 3/1 0 does not render the application allowable. 

Status of the Rejections 

All rejections from the previous office action are maintained. 

Claim Rejections - 35 USC § 1 12 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tine invention, and of tine manner and process of 
making and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 22-34 are rejected under 35 U.S.C. 1 1 2, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Claims 22-24 contain the limitation of "allowing the cooling fluid to contact the 
center of the core backing component initially." There appears to be no support for this 
limitation in the original specification as filed. Claims 25-34 are rejected for their 
dependency on the above claims. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 



4. Claims 1 -23 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Sato 
(JP 06025839 A, as cited in IDS). 

As to claim 1 , Sato discloses a sputtering target comprising: 

• A target surface component comprising a target material (figure 1 : target 
88); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(figure 1 : backing plate 190 of target 88); 

• At least one surface area feature coupled to or located In the back surface 
of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component (figure 
1 : showing uneven features 100 in backing plate 190); 

• Wherein the core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88). 
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As to claims 2, 3 and 4, Sato discloses the target material comprises titanium or 
zinc (paragraph 26: list of potentially sputtered protective films, including ZnO and TIN). 

As to claim 5, Sato discloses the feature comprises concave and convex features 
(figures 1 and 13: showing back surface of plate 190; paragraph 15). 

As to claim 6, Sato discloses the concave feature comprises at least on 
concentric indentation (figure 3A: showing concave channels including squared 
concentric rings). 

As to claim 7, Sato discloses the concave feature comprises a dimple (figures 2 
and 13: showing dimpled back surface of plate 190). 

As to claim 8, Sato discloses the concave feature comprises a plurality of linear 
channels (figure 3A grid of channels; figure 3B channels 100b). 

As to claim 9, Sato discloses the convex feature comprises a plurality of linear 
ridges (figure 3B: ridges 100a). 

As to claim 10, Sato discloses the convex feature comprises a bump (figure 3A: 
convex bumps 100a; figure 2: convex bumps 100a). 

As to claim 1 1 , Sato discloses the convex feature comprises at least one 
concentric protrusion (figure 3a showing concentric square areas 100a). 

As to claim 12, Sato discloses a sputtering target comprising: 

• A target surface component comprising a target material (figure 1 : target 
88); 
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• A core backing component liaving a coupling surface and a back surface, 
wfierein tfie coupling surface is coupled to the target surface component 
(figure 1 : backing plate 190 of target 88); 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
comprises a subtractive feature or additive feature which increases the 
surface area of the core backing component (figure 2: grooves 100b and 
ridges 100a in backing plate 190); 

• Wherein the core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88). 

As to claims 13, 14 and 15, Sato discloses the target material comprises titanium 
or zinc (paragraph 26: list of potentially sputtered protective films, including ZnO and 
TIN). 

As to claim 16, Sato discloses the subtractive feature comprises at least on 
concentric indentation (figure 3A: showing concave channels including squared 
concentric rings). 

As to claim 1 7, Sato discloses the subtractive feature comprises a dimple (figures 
2 and 13: showing dimpled back surface of plate 190). 

As to claim 18, Sato discloses the subtractive feature comprises a plurality of 
linear channels (figure 3A grid of channels; figure 3B channels 100b). 
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As to claim 1 9, Sato discloses the additive feature comprises a plurality of linear 
ridges (figure 3B: ridges 100a). 

As to claim 20, Sato discloses the additive feature comprises a bump (figure 3A: 
convex bumps 100a; figure 2: convex bumps 100a). 

As to claim 21 , Sato discloses the convex feature comprises at least one 
concentric protrusion (figure 3a showing concentric square areas 100a). 

As to claim 22, Sato discloses a method of forming a sputtering target 

comprising: 

• Providing a target surface component comprising a surface material 
(figure 1: target 88); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (figure 1 : backing plate 

190); 

• Providing at least one surface area feature coupled to or located in the 
back surface of the core backing component, wherein the surface area 
feature increases the effective surface area of the core backing 
component, wherein the surface area feature increases the effective 
surface area of the core backing component (figure 2: showing concave 
and convex nature of backing plate 190); 

• Coupling the surface target component to the coupling surface of the core 
backing component (machine translation paragraph 40: attachment of 
target and backing plate); and 
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• Wherein tine core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88) allowing the cooling fluid 
to contact the center of the core backing component initially (figure 1 : 
cooling reservoir behind backing plate). 

As to claim 23, Sato discloses a method of forming a sputtering target 
comprising: 

• Providing a target surface component comprising a surface material 
(figure 1: target 88); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (figure 1 : backing plate 
190); 

• Providing at least one surface area feature coupled to or located in the 

coupling surface of the core backing component, wherein the surface area 
feature increases the effective surface area of the core backing 
component (figure 10: showing interlocking connection between target and 
backing plate); 

• All of the effective surface area of the core backing component is in 
contact with a cooling fluid (figures 1 and 13: showing refrigerant 92 
flowing along entire back surface of backing plate 190); 
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• Coupling the surface target component to the coupling surface of the core 
backing component (machine translation paragraph 40: attachment of 
target and backing plate); and 

• Wherein the core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88) allowing the cooling fluid 
to contact the center of the core backing component initially (figure 1 : 
cooling reservoir behind backing plate). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 24-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato in view of Demaray (US 5,433,835). 

As to claim 24, Sato discloses a sputtering target comprising: 
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• An integrated target surface component and core bacl^ing component 
(figure 1 : target 88 and backing plate 190; maciiine translation paragrapli 
40: attachment of target and backing plate) 

• At least one surface area feature on the backing component which 
increases the effective component of the core backing component (figure 
2: showing concave and convex nature of backing plate 190); 

• Wherein the core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88) allowing the cooling fluid 
to contact the center of the core backing component initially (figure 1 : 
cooling reservoir behind backing plate). 

Sato is silent as to the target and backing being integrated and comprising the 
same material. 

Demaray discloses a target and backing plate assembly (abstract) in which the 
backing plate has a surface area increasing feature and is exposed to a cooling fluid 
(figure 10c: target 86 with backing plate 87 having cooling channels 108). Demaray 
also discloses the target may be separately bonded materials or a monolithic target and 
the target and backing may both comprise titanium (abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use an integrated single material target and backing plate, as 
disclosed by Demaray, in the apparatus of Sato, because a single material monolithic 
target and backing will avoid cracking from thermal stress (Demaray at abstract). 
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As to claims 25, 26 and 27, Sato discloses the target material comprises titanium 
or zinc (paragraph 26: list of potentially sputtered protective films, including ZnO and 
TiN). 

As to claim 28, Sato discloses the feature comprises concave and convex 
features (figures 1 and 13: showing back surface of plate 190; paragraph 15). 

As to claim 29, Sato discloses the concave feature comprises at least on 
concentric indentation (figure 3A: showing concave channels including squared 
concentric rings). 

As to claim 30, Sato discloses the concave feature comprises a dimple (figures 2 
and 13: showing dimpled back surface of plate 190). 

As to claim 31 , Sato discloses the concave feature comprises a plurality of linear 
channels (figure 3A grid of channels; figure 3B channels 100b). 

As to claim 32, Sato discloses the convex feature comprises a plurality of linear 
ridges (figure 3B: ridges 100a). 

As to claim 33, Sato discloses the convex feature comprises a bump (figure 3A: 
convex bumps 100a; figure 2: convex bumps 100a). 

As to claim 34, Sato discloses the convex feature comprises at least one 
concentric protrusion (figure 3a showing concentric square areas 100a). 

8. Claims 35-45 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sato in view of Mishima (US 5,338,425). 

As to claim 35, Sato discloses a sputtering target comprising: 
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• An integrated target surface component and backing component (figure 1 : 
target 88 and backing plate 190; machine translation paragraph 40: 
attachment of target and backing plate); 

• At least one surface area feature that is located on the core backing 
component, wherein the feature increases the effective component of the 
core backing component (figure 2: showing concave and convex nature of 
backing plate 190); 

• Wherein the core backing component comprises a center cooling design 
(figure 1 : backing plate 190 cooled along its entirety by fluid 92, and in turn 
cools entirety, including the center, of target 88). 

Sato is silent as to the target comprising a target material gradient. 

Mishima discloses a target and backing plate apparatus (figure 1 : target 1 1 with 
backing layer 12) in which the target material is a gradient (col 3 lines 24-44). This 
gradient is disclosed as improving the mechanical strength and bonding with the 
backing plate during the sputtering operation (col 3 lines 24-44). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a gradient, as disclosed by Mishima, in the apparatus of 
Sato, because the gradient allows for greater strength and bonding with the backing 
plate (Mishima at col 3 lines 24-44). 

As to claims 36-38 Sato discloses the target material comprises titanium or zinc 
(paragraph 26: list of potentially sputtered protective films, including ZnO and TIN). 
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As to claim 39, Sato discloses the feature comprises concave and convex 
features (figures 1 and 13: showing back surface of plate 190; paragraph 15). 

As to claim 40, Sato discloses the concave feature comprises at least on 
concentric indentation (figure 3A: showing concave channels including squared 

concentric rings). 

As to claim 41 , Sato discloses the concave feature comprises a dimple (figures 2 
and 13: showing dimpled back surface of plate 190). 

As to claim 42, Sato discloses the concave feature comprises a plurality of linear 
channels (figure 3A grid of channels; figure 3B channels 100b). 

As to claim 43, Sato discloses the convex feature comprises a plurality of linear 
ridges (figure 3B: ridges 100a). 

As to claim 44, Sato discloses the convex feature comprises a bump (figure 3A: 
convex bumps 100a; figure 2: convex bumps 100a). 

As to claim 45, Sato discloses the convex feature comprises at least one 
concentric protrusion (figure 3a showing concentric square areas 100a). 

Response to Arguments 

9. Applicant argues in the remarks that a center cooling design is where the core 
backing component is designed such that the cooling fluid can contact the center of the 
target initially before moving out to other sections of the backing component. This is a 
very narrow definition of the term "center cooling design" and does not have any support 
within the specification. The instant specification does not describe or illustrate a center 
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cooling design that would support this definition. The broadest reasonable definition of 
the term 'center cooling design' would incorporate any design which acts to cool the 
center of a target. No limitations are present in the claim requiring the flow to contact 
the center of the target first. 

10. Applicant points to the comparison between a center cooling design and a side 
cooling design in the instant specification as evidence of the interpretation of a center 
cooling design given above. Both of these terms can be given a very broad 
interpretation and their comparison does not necessarily lead to the specific 
interpretation of a cooling flow that starts at the center of the target and moves 
outwards. 

11. Arguments with respect to other references containing 'center flow' designs does 
not affect the interpretation of the instant application. Claim language must be given the 
broadest reasonable interpretation in view of the specification. Because the 
specification of the instant application does not contain any special definitions of center 
cooling nor illustrations of the flow as argued by applicant, the broadest reasonable 
interpretation of the words themselves must be given. MPEP 21 1 1 R-5 outlines the 
procedures for giving claim language their broadest reasonable interpretations in light of 
the specification. One of ordinary skill in the art would not necessarily read 'center 
cooling design' as being only limited to a design that 'cooling fluid contacts the center of 
the core backing component initially'. 
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Conclusion 

1 2. THIS ACTION IS MADE FINAL. Applicant is reminded of tine extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Berman whose telephone number is (571)270- 
5265. The examiner can normally be reached on M-R 8am-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1 753 



/J. M. B./ 

Examiner, Art Unit 1724 
2/28/201 1 



